Cholestasis, altered junctional permeability, and inverse changes in sinusoidal and biliary glutathione release by vasopressin and epinephrine.
The mechanism for the vasopressin- and epinephrine-induced decrease in bile formation and increase in sinusoidal efflux of glutathione was investigated in rat livers perfused with recirculating fluorocarbon emulsion. Vasopressin and epinephrine transiently decreased bile flow and excretion of endogenous bile acids and glutathione and increased the bile/perfusate ratio of [14C]sucrose, suggesting an increase in junctional permeability, but had no effect on the bile/perfusate ratio of [3H]polyethylene glycol-900. The decreased biliary glutathione was balanced by an increase in sinusoidal efflux, such that total hepatic release remained unchanged. The adrenergic antagonist dihydroergotamine blocked the effects of epinephrine. To examine whether an increase in junctional permeability per se could account for the changes in glutathione efflux, biliary permeability was increased by either bile duct ligation, lowering of perfusate Ca2+ concentration with ethylene glycol bis(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid (EGTA), or addition of taurolithocholate, a cholestatic bile acid. All three maneuvers produced a decrease in biliary glutathione excretion and a concomitant increase in sinusoidal glutathione efflux, whereas total glutathione release was largely unaffected. The effects of EGTA were partially reversed if CaCl2 was reintroduced into the perfusate. Because the GSH/GSSG ratio in perfusate could not be measured in this experimental system due to the spontaneous oxidation of GSH to GSSG, additional experiments in the nonrecirculating mode examined the effects of vasopressin and bile duct ligation on sinusoidal release of GSH and GSSG. In control livers there was no detectable GSSG in perfusate (less than 0.5 nmol.min-1.g-1). After vasopressin administration, the additional sinusoidal glutathione was mainly as GSH, although there was also a significant amount of GSSG (1-2 nmol.min-1.g-1). The additional glutathione released into perfusate after bile duct ligation was 47% as GSSG. When vasopressin was administered to livers whose bile duct had been ligated, its ability to enhance sinusoidal glutathione release was diminished, suggesting that the effects of vasopressin and bile duct ligation are not additive. These observations support previous findings that vasopressin and epinephrine can modulate hepatocyte tight junctional permeability and demonstrate that these hormones produce cholestasis and inverse changes in sinusoidal and biliary glutathione efflux. Other maneuvers that increased biliary permeability to [14C]sucrose also produced cholestasis and a redistribution of glutathione efflux from bile to perfusate, suggesting that an increase in junctional permeability may allow biliary glutathione to reflux from bile to plasma.